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PRELIMINARY AMENDMENT 



BOX PCT 

Ass't. Commissioner for Patents 
Washington, D.C. 2 0231 

Dear Sir: 

Preliminary to the initial Office Action, please amend the 
above-identified application as follows: 

IN THE ABSTRACT : 

Please add the attached Abstract of the Disclosure on a 
separate page, 

IN THE SPECIFICATION : 

On Page 1, above line 1, please insert the following 
paragraphs: 

— CROSS REFERENCE TO RELATED APPLICATIONS 

Applicants claim priority under 3 5 U.S.C. §119 of German 
Application No. 199 13 501.0 filed March 25, 1999. Applicants 
also claim priority under 35 U.S.C. §120 of PCT/DE00/00883 filed 
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March 24, 2 000 . The international application under PCT article 
21(2) was not published in English. — 

On page 1, please replace the first full paragraph with the 
following paragraph: 

— This invention relates to a method of joining a first 
component made of plastic to a second component made of plastic 
having the features according to the definition of the species of 
Claim 15. — 

On page 1, after the third full paragraph, please insert the 
following new paragraphs: 

— U.S. Patent 5,266,262 describes blow-molded intake 
manifolds onto which a common flange is integrally molded. The 
intake manifolds have connecting sections which are embedded in 
the plastic of the flange in integral molding. Ring-shaped 
projections extending outward are formed on these connecting 
sections and are anchored like a barb in the integrally molded 
flange in a form-fitting manner. The strength, in particular the 
tensile strength, of this connection is increased in this way. 

U^S. Patent 4,752,208 describes a method which is used for 
integral molding of a coupling sleeve onto a corrugated tube 
hose. The injection mold and the injection process are 



R:\Jeanne\Ingrid\Brodesseretal-l (pct)\Prel Ameawpd 



-2- 



coordinated so that at least two corrugations on the end of the 
corrugated tube to be sheathed are compressed, with the one 
corrugation sealing the injection mold while the other 
corrugation is embedded as an anchor in the integrally molded 
sheathing. In addition, the parameters are selected in this 
process so that the sheathed corrugated tube end softens, fuses 
at the surface and forms a bond with the integrally molded 
sheathing. However, the sheathed corrugated tube end and the 
compressed corrugations are retained as such. — 

On page 3, please replace the first full paragraph with the 
following paragraph: 

— This problem is solved according to this invention by a 
method having the features of Claim 15. — 

A marked-up version of the prior pending paragraphs is 
attached as Exhibit A. 

IN THE CLAIMS ; 

Please cancel claims 1-14 and replace them with new claims 
15-28 as follows: 

— 15. A method of joining a first component (6) made of 
plastic to a second component (9) made of plastic, where the 
first component (6) is introduced into an injection mold with at 
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least a connecting section where the connection to the second 
component (9) is to be formed, the second component (9) being 
produced by integral molding of plastic onto the connecting 
section (12) of the first component (6) , one surface (13) of the 
connecting section (12) being wetted at least partially by the 
plastic of the second component (9) , 
characterized in that 

at least one bonding body (14) is formed on the surface 
(13) of the connecting section (12) which is provided for wetting 
by the plastic of the second component (9) , said bonding body 
being fixedly connected to it and designed so that it melts in 
integral molding of the plastic of the second component (9) due 
to the thermal energy of the integrally molded plastic and it 
melts with the integrally molded plastic, whereupon the bonding 
body (14) is at least partially subsumed into the integrally 
molded plastic and becomes integrated into the integrally molded 
component (9) . 

16. The method according to Claim 15, 
characterized in that 

each bonding body (14) is formed by an elevation which 
projects away from the surface (13) of the connecting section 
(12) and is integrally molded onto the first component (6) in the 
manufacture of the latter, so that each bonding body (14) is 
produced in one piece with the connecting section (12) . 
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17. The method according to Claim 16, 
characterized in that 

each elevation (14) tapers with increasing distance 
from the surface (13) . 

18. The method according to Claim 16, 
characterized in that 

the elevations (14) run along the surface (13) in the 
form of a ring, in particular a circular ring, in the case of a 
cylindrical first component (6) , in particular a round 
cylindrical component. 

19. The method according to Claim 15, 
characterized in that 

the temperature at which the plastic of the second 
component (9) is injected into the injection mold (injection 
temperature) is close to the upper limit of a temperature range 
in which the injection molding method can be carried out with 
this plastic. 

20. The method according to Claim 15, 
characterized in that 

the pressure at which the plastic of the second 
component (9) is injected into the injection mold (injection 
pressure) is close to the upper limit of a pressure range in 
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which the injection molding process can be carried out with this 
plastic. 



21. The method according to Claim 15, 
characterized in that 

the plastic of the first component (6) has a high 
viscosity relative to that of the integrally molded plastic of 
the second component (9) . 

22. The method according to Claim 15, 
characterized in that 

the first component (6) is designed as a blow-molded 
part, i.e., as a component produced by a blow-molding method. 

23. The method according to Claim 15, 
characterized in that 

the respective melting points of the plastics of the 
two component (6, 9) are in approximately the same range. 

24. The method according to Claim 15, 
characterized in that 

the plastics of the two components (6, 9) each have 
only a relatively narrow temperature range for processing their 
melts. 

25. The method according to Claim 15, 
characterized in that 
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the components (6, 9) are each made of a polyamide 

plastic. 

26. The method according to Claim 15, 
characterized in that 

the components (6, 9) are each made of a fiber- 
reinforced plastic, in particular a fiberglass-reinforced or 
carbon fiber-reinforced polyamide plastic. 

27. The method according to Claim 15, 
characterized in that 

the first component is an intake manifold (6) of an 
intake manifold system (1) which receives the air from an air 
supply which is provided for combustion in the internal 
combustion engine and distributes it to individual combustion 
chambers of the internal combustion engine, and the second 
component is a flange (9) of the intake manifold system (1) which 
can be connected to the internal combustion engine. 

28. The method according to Claim 27, 
characterized in that 

the intake manifold system (1) has a modular design, 
with an air distributor module (2) made of plastic which can be 
connected to the air supply of the internal combustion engine, 
with several intake manifold modules (6) , each made of plastic 
and designed in one piece, connected at their one pipe end (7) to 
the air distributor module (2) and each assigned to one of the 
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combustion chambers of the internal combustion engine, and with 
at least one flange module (9) made of plastic in one piece to 
which at least one of the intake manifold modules (6) is 
connected at its other pipe end (8). — 

REMARKS 

By this Preliminary Amendment, the application has been 
amended to conform with U.S. practice, the cross-reference to 
related applications has been inserted on page 1, the 
specification has been amended to change claim dependencies, 
claims 1-14 have been canceled and replaced with new claims 15-28 
and an Abstract has been provided. No new matter has been 
introduced. Entry of this amendment is respectfully requested. 
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ABSTRACT OF THE DISCLOSURE 



The invention relates to a method for linking a first plastic 
component (6) with a second plastic component (9) . According to 
the inventive method, the first component (6) is introduced into an 
injection mold with at least one connecting section (12) at which 
the link with the second component (9) is to be established. The 
second component (9) is formed by injection-molding plastic 
material onto the connecting section. A surface of the connecting 
section (12) is at least partially covered by the plastic material 
of the second component (9) . At least one of the components may 
consist of a plastic material that requires only a relatively 
narrow temperature range to be moldable in the molten state. At 
least one binder body is formed at the surface intended to be 
covered by the injection-molded plastic material which binder is 
firmly linked with the surface. Said binder melts when contacted 
with the heat energy of the injection-molded plastic material and 
fuses with the injection-molded plastic. 
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EXHIBIT A 



Marked-up Version of Prior Pending 
Paragraphs Showing the Changes Made 

On page 1, please replace the first full paragraph with the 
following paragraph: 

— This invention relates to a method of joining a first 
component made of plastic to a second component made of plastic 
having the features according to the definition of the species of 
Claim [1] 15.— 

On page 3, please replace the first full paragraph with the 
following paragraph: 

— This problem is solved according to this invention by a 
method having the features of Claim [1] 1J5. — 
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METHOD OF LINKING TWO PLASTIC COMPONENTS 

This invention relates to a method of joining a first 
component made of plastic to a second component made of 
plastic having the features according to the definition of 
the species of Claim 1. 



Such a method is known from European Patent 0 567 702 Bl , 
for example. To connect a first plastic component, such as 
an intake manifold of an intake manifold system of an 
internal combustion engine to a second plastic component 
such as a flange of this intake manifold system, the first 
component having at least one connecting section on which 
the connection to the second component is to be created is 
introduced into an injection mold. The second component is 
then formed by integral molding of plastic onto the 
connecting section of the first component, whereby one 
surface of the connecting section is at least partially 
wetted by plastic of the second component. 

Through appropriate shaping of the connecting section, in 
particular through an increasing wall thickness and a 
suitable embedding of the connecting section in the plastic 
material of the integrally molded component, where the 
integrally molded component largely encompasses or 
surrounds the connecting section of the other component, a 
form-fitting connection that can withstand relatively high 
static stresses can be established between the components. 

In order for such a connection to have a long lifetime even 
under high-frequency dynamic stresses and to be able to 
guarantee that the connection will be leakproof even at 
high pressures during this lifetime, the components must be 
bonded together. To this end, the first component onto 
which the second component is to be integrally molded may 
be heated before being inserted into the injection mold so 
that the plastic softens or begins to fuse in the area of 
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the connecting section. In this condition, the first 
component can then be inserted into the injection mold. 
Then the molding operation is performed, with the molten 
injected plastic and the partially fused plastic at the 
surface of the first component being fused together. The 
desired intimate bonding connection is formed on 
solidification of the melts which have thus been mixed in 
this way. The plastics to be joined by bonding in this way 
are preferably compatible and are based on the same basic 
substance . 

However, such a method cannot be used when at least one of 
the components is made of a plastic which has a relatively 
small or narrow temperature range for processability of the 
melt thereof. In other words, there is only a relatively 
short distance between a minimum melt temperature, which is 
the minimum necessary for processing of the melt, and a 
maximum melt temperature above which it is no longer 
possible to process the melt as intended. This is the case 
with polyamide [nylon] plastics, for example. For example, 
if the first component is made of such a plastic, then the 
melt on the connecting section which is formed by heating 
will have cooled again by the start of the injection 
molding operation to the extent that the desired bonded 
connection cannot be achieved consistently. In addition, it 
is relatively complicated to heat or partially fuse the 
first component and transfer it to the injection mold. If, 
in contrast with this, the component to be integrally 
molded is made of a plastic of the above-mentioned type, 
the melt compound will rapidly cool to a temperature below 
the aforementioned minimum melt temperature as soon as the 
melt compound comes in contact with the first plastic 
component in the integral molding operation. 

The present invention relates to the problem of designing a 
method of the type defined in the preamble such that a 
bonded connection can be established relatively 
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inexpensively between two plastic components even if the 
plastic of one component and/or the other has a relatively 
narrow temperature range for processability of its melt. 

This problem is solved according to this invention by a 
method having the features of Claim 1. 

This invention is based on the general idea of orienting 
the thermal energy transferred from the integrally molded 
plastic to the first component through the design of 
bonding bodies at the surface of the connecting section of 
the first component in such a way that these bonding bodies 
thus melt and can fuse with the integrally molded plastic. 
Thus, due to this controlled thermal conduction, preferred 
melting zones are formed on the connecting section where 
surface melting takes place rapidly enough to form the 
desired high-quality bonded connection of the two 
components . 

According to a preferred embodiment, the bonding bodies may 
be formed by elevations that are formed on the component at 
the time of its manufacture and project away from the 
surface of the connecting section, so that the bonding 
bodies are formed in one piece with the connecting section. 
Due to the fact that the bonding bodies are taken into 
account in the production and design of the first 
component, there is no increase in cost for production of 
the first component. In addition, due to their integration 
into the shape of the first component, these bonding bodies 
are connected to it in a highly effective manner. Since the 
bonding bodies project away from the surface of the 
connecting section, the heat transferred to the integrally 
molded plastic on coming in contact with the latter cannot 
be dissipated rapidly enough over the connecting section or 
the first component, so there is a buildup of heat with the 
desired result that the plastic of the first component 
melts at the surface in the area of the connecting section 
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at the bonding bodies, permitting fusion with the 
integrally molded plastic. 

With the method proposed according to this invention, it is 
also possible to integrally mold a component which, as an 
injection molded part, consists of a plastic which has a 
low viscosity in the melt, onto a component made of a 
plastic which has a high viscosity in the melt. The highly 
viscous plastic on the bonding bodies is heated and 
liquefied to the extent that it can mix or bond with the 
low-viscosity integrally molded plastic. In particular, it 
is thus possible to design the first component as a blow- 
molded part, in other words, the first component is 
produced by a blow-molding method. In order for this to be 
possible, the first component must be made of a high- 
viscosity plastic. 

To improve the surface melting of the bonding bodies , the 
temperature at which the plastic of the second component is 
injected into the injection mold, i.e., the injection 
temperature, is selected so as to be close to the upper 
limit of the temperature range in which an injection 
molding method can be carried out with this plastic. This 
measure increases the amount of heat that can be 
transferred from the injected plastic to the first 
component . 

Additional important features and advantages of the method 
according to this invention are derived from the 
subordinate claims, the drawings and the respective 
description of the figures on the basis of the drawings. 

It is self-evident that the features mentioned above and to 
be explained below can be used not only in the combination 
described here but also in any other combinations or alone 
without going beyond the scope of the present invention. 



WO 00/58067 



- 5 - 



PCT/DE00/00883 



A preferred embodiment of this invention is illustrated in 
the drawings and is explained in greater detail in the 
following description . 

Figure 1 : shows a schematic sectional view through an 
intake manifold system of an internal combustion 
engine manufactured using the method according to 
this invention, and 

Figure 2: shows an enlarged detail of a section labeled as 
II in Figure 1. 

According to Figure 1, a modular intake manifold system 1, 
which distributes to individual combustion chambers of an 
internal combustion engine (not shown) the air supplied by 
an air intake for combustion in the internal combustion 
engine, has an air distributor module 2 which has a modular 
design itself and is composed of an upper one-piece air 
distributor top part module 3 and a lower one-piece air 
distributor bottom part module 4. The air distributor 
modules 3 and 4 each have a collar or shoulder 5 that 
projects outward and runs completely around the 
circumference, where the two modules 3 and 4 can be joined 
together, in particular by a friction welding method. 

Several one-piece intake manifold modules 6 are connected 
or attached to the top side of the air distributor top part 
module 3, but only one is illustrated in Figure 1, because 
the components of the intake manifold system 1 arranged 
behind the plane of the drawing in the direction of view 
have been omitted for the sake of simplifying the diagram. 
The intake manifold module 6 is connected at one end at a 
pipe end 7 to the air distributor module 2 and at the other 
end at a pipe end 8 to a flange module 9 which can be 
connected to the internal combustion engine. Thus, the air 
introduced into the air distributor module 2 through the 
intake manifold module 6 can reach the respective 
combustion chamber of the internal combustion engine. 
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A receptacle 10 is provided in the flange module 9 so that 
an injection valve 11 can be mounted in the receptacle, as 
indicated in Figure 1. 

The intake manifold system is manufactured as follows: 

First the intake manifold modules 6 are produced, 
preferably with the help of a blow-molding method, so the 
shape of the intake manifold modules 6 can be varied 
relatively easily; for example, the pipe diameter, the 
radius of curvature and the pipe length can be adapted in 
this way to the different configurations of the internal 
combustion engine. The intake manifold modules 6, each 
assigned to one flange module 9, are then inserted into an 
injection mold, at least at their pipe ends 8. Then an 
injection molding process can be carried out to form the 
flange module 9. The pipe end 8 assigned to the flange 8 is 
designed so that it is encompassed by the plastic of the 
flange module 9 on both sides, i.e., on the inside and 
outside with respect to the intake manifold module 6. In 
addition, the wall thickness of the intake manifold module 
6 increases in this pipe end 8, so that a highly effective 
anchoring of the intake manifold module 6 in the flange 
module 9 is produced on the whole. Thus, the pipe end 8 is 
joined in a form-fitting manner to the flange module 9. The 
method according to this invention is also used to form a 
high-quality, strong and tight bonded connection between 
the intake manifold module 6 and the flange module 9. 

To this end, bonding bodies 14 are formed at least on an 
exterior surface 13 on a connecting section 12 of the pipe 
end 8 where the connection to the flange 9 is formed. These 
bonding bodies 14 here are in the form of elevations 
running in a ring around the circumference, projecting 
outward away from the surface 13 and tapering to a tip. The 
dimensions of these elevations are small relative to the 
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dimensions of the components 6, 9 which are to be joined 
together. For example, the elevations 14 may project 1 mm 
away from the surface 13. The bonding bodies 14 are 
designed in one piece with the connecting section 12, i.e., 
they are unmolded together with it in the manufacture of 
the intake manifold module 6. In integral molding of the 
plastic to form the flange module 9, the selected geometry 
of the bonding bodies 14 causes the thermal energy 
transmitted in them from the integrally molded plastic to 
the connecting section 12 to collect and cause the bonding 
bodies 14 to begin to melt. In this way, the melts can 
become mixed together, so that the two components 6 and 9 
become fused together in the area of their bonding. The 
desired form-fitting bonding which is strong and tight is 
formed between the components 6 and 9 on solidification of 
this combined melt of the two components in the area of the 
j oint . 

After carrying out the method according to this invention, 
the pipe ends 7 of the intake manifold modules 6 facing 
away from the flange module 9 are joined to the air 
distributor module 2 as illustrated in Figure 1, for which 
purpose the connection of the intake manifold module 6 to 
the air distributor module 2 is designed as a plug 
connection here. The pipe end 7 forms an external 
connection while the air distributor top part module 3 
forms an internal connection 15. Connections 7 and 15 may 
be joined together in the traditional manner, e.g., by a 
welded joint, a shrink-fit joint, an adhesive bond or by a 
combination of different joining methods. Then the air 
distributor bottom part module 4 is integrally molded onto 
the air distributor top part module 3 by a friction welding 
method, for example. 

Figure 2 shows a part of the pipe end 8 before integral 
molding of the second component 9, i.e., at a time when the 
elevations or the bonding bodies 14 have not yet been 
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deformed by the integral molding process or fused to the 
integrally molded plastic. Due to the method according to 
this invention, the bonding bodies 14 at least partially 
enter the melt or the injection molding compound and are 
thus integrated into the injection molded part 9. 
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CLAIMS 

A method of joining a first component (6) made of 
plastic to a second component (9) made of plastic, 
where the first component (6) is introduced into an 
injection mold with at least a connecting section 
where the connection to the second component (9) is to 
be formed, 

the second component (9) being produced by integral 
molding of plastic onto the connecting section (12) of 
the first component (6), 

one surface (13) of the connecting section (12) being 
wetted at least partially by the plastic of the second 
component ( 9 ) , 
characterized in that 

at least one bonding body (14) is formed on the 
surface (13) of the connecting section (12) which is 
provided for wetting by the plastic of the second 
component (9), said bonding body being fixedly 
connected to it, melting in integral molding of the 
plastic of the second component (9) due to the thermal 
energy of the integrally molded plastic and thus 
fusing to the integrally molded plastic. 

The method according to Claim 1, 
characterized in that 

each bonding body (14) is formed by an elevation which 
projects away from the surface (13) of the connecting 
section ( 12 ) and is integrally molded onto the first 
component (6) in the manufacture of the latter, so 
that each bonding body (14) is produced in one piece 
with the connecting section (12) . 

The method according to Claim 2, 
characterized in that 

each elevation (14) tapers with increasing distance 
from the surface (13) . 
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4. The method according to Claim 2 or 3, 
characterized in that 

the elevations (14) run along the surface (13) in the 
form of a ring, in particular a circular ring, in the 
case of a cylindrical first component (6), in 
particular a round cylindrical component. 

5. The method according to one of Claims 1 through 4, 
characterized in that 

the temperature at which the plastic of the second 
component (9) is injected into the injection mold 
(injection temperature) is close to the upper limit of 
a temperature range in which the injection molding 
method can be carried out with this plastic. 

6. The method according to one of Claims 1 through 5, 
characterized in that 

the pressure at which the plastic of the second 
component (9) is injected into the injection mold 
(injection pressure) is close to the upper limit of a 
pressure range in which the injection molding process 
can be carried out with this plastic. 

7. The method according to one of Claims 1 through 6, 
characterized in that 

the plastic of the first component (6) has a high 
viscosity relative to that of the integrally molded 
plastic of the second component (9) . 

8. The method according to one of Claims 1 through 7, 
characterized in that 

the first component (6) is designed as a blow-molded 
part, i.e., as a component produced by a blow-molding 
method . 

9. The method according to one of Claims 1 through 8, 
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characterized in that 

the respective melting points of the plastics of the 
two component (6, 9) are in approximately the same 
range . 

The method according to one of Claims 1 through 9, 
characterized in that 

the plastics of the two components (6, 9) each have 
only a relatively narrow temperature range for 
processing their melts. 

The method according to one of Claims 1 through 10, 
characterized in that 

the components (6, 9) are each made of a polyamide 
plastic . 

The method according to one of Claims 1 through 11, 
characterized in that 

the components (6, 9) are each made of a fiber- 
reinforced plastic, in particular a fiberglass- 
reinforced or carbon fiber-reinforced polyamide 
plastic . 

The method according to one of Claims 1 through 12, 
characterized in that 

the first component is an intake manifold (6) of an 
intake manifold system (1) which receives the air from 
an air supply which is provided for combustion in the 
internal combustion engine and distributes it to 
individual combustion chambers of the internal 
combustion engine, and the second component is a 
flange (9) of the intake manifold system (1) which can 
be connected to the internal combustion engine. 

The method according to Claim 13, 
characterized in that 

the intake manifold system (1) has a modular design, 
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with an air distributor module (2) made of plastic 
which can be connected to the air supply of the 
internal combustion engine, with several intake 
manifold modules (6), each made of plastic and 
designed in one piece, connected at their one pipe end 
(7) to the air distributor module (2) and each 
assigned to one of the combustion chambers of the 
internal combustion engine, and with at least one 
flange module (9) made of plastic in one piece to 
which at least one of the intake manifold modules (6) 
is connected at its other pipe end (8) . 
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